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If mm 1 ] -^3:^ [ 1 ] 



- (C-CH 




* [ft 11 



(C - C ) r (C- CH, ) m- 



OH 



[1] 



R^<hR=*-ej^^?S2-5coy ^U>^^?F^j5gLTl^ 

rt>^<. R^iij^^iSci -io(7?Li:^4^. 

mi.. R^i-XT^mW^^. /-a/r^-/^^^ j^mifcl-6<Z) 
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RXfrni-x^^i^tLLX^mmirm-r (mL. O. 10^ (k 
+ m) / (k+r+m) ^0. 90T'J_oO, 01 ^m/ (k + 
r +m) ^0.25T'^^o ] T'^T^$tt5 ^ y i: . 300 
nmJ[iCTcOifi^^^XfiK r F v--^ if — ^ 

[3] T'^^n^iSTfett'ft:^^, -As:^ [5] r-ij^^tt 

^mitmt^m. — JS^ [6] T-^^ix-S^Tt+^^tl-^ 
20 [9] T-^^;h.5iS7feti'ft:'&^^U^— 

[1 2] r-^^tta^TtmC'&l^ 

[^1^2] 

C 2] 



[^4^. R^fi7K*i^T-. ^^c3/r^/i^^, j^^S5cl-5 

R ' 

- (CHa ) n-^y 



[3] 



1 —lOCO/Mnryu^/uS, XII— ^S:^ [4] 



[4] 



{^4^. RiOf^^l^^^^^ ^^^^.^^.^^ -3^^^_5 

o 



'10 Z(DW&:^r<-t^ } X^^^K^m^m-t, ] 

[ 5 ] 



0 0 
[^1^, R^Mi7K^I^-T-. 



^1-5 COill|l:ycXfl^^Kt^<7)TyUn .^r 

asxft hyvuK^-^-To ] 



(3) 



t^m^S- 1 2 3 0 3 2 



OSO2 R' 




R*^SO* 0 OSCi 



[6 J 



[^4^. R^^^ii-je^ [7] * * lit?] 

R^* 

R^'pC- (CHi ) p - 

RIO 

R*' 

\ / 

/ \ 

RIO 



[7] 

L Xa-^^ [8] 
[8] 



{^^. R'\ R^\ R^^. R^^^t/R^Ml^^^^tlL ★:7/U7hcr^ h ^ '>S3^{i::^ h a g^^-T^ } Xv^^^tt-S 

R" DSO2 R'^ 




R*=*SO, 



[^4^. R^'^nmi^tmCX^h^ . R^^flzK^jr^^. 7K 
^SXfl-^^^ [10] 

-ex 



[9 ] 



[^h:! 0] 



gXfi— [11] 
Uti 1] 



[10] 



[11] 



-r. ] 

nh:i 2 ] 



R' 



R" 
R^^ 



R'"S O: 



«^ [1 0] ^^-f-, } x^^ti^mi:m: 



[12] 



^/L-S, i-^:7^yuS. 2-t-:7f^/u^, 10-7^7 Vy'r — 
1,3,4- h y ^ a /uy Xit h y ^^-/b 



40 fi^^ [2] -c^$ti6/!S7t14{t:^4^im^a±ct-^^* 
[3] x^^^n^mytmt^!^. [5] -e^^tv 

5iS5tf±il::'&4^. -SS:^ [6] T-.T^$tb5/^7fe+4ft:'^ 

[9] x^^^n^m^mt^^Rv^-^^ 

[1 2] -c-^$tb5/S7ti^ft:-&4^7!f-e.^^|}¥J: 
7t 1 ^iaJict<^)m^i±T^aif^^ri2CHEt(5c(7:)L/^/^ h 

[2] x^^^ti^mytr^it^^imi:x±t. 

5^ [3] T^^^il^/STfeflfb^t^. -i^xt [9] T'^^ 
50 il5/!S7fet^m'^4^.5:c>'-^^^ [12] X^^tt^m^^ 



5 

imMme] — ^5:^ [1] T-.^^tL^^t^y -v-— oR^ 

ffi. 3^{ir-tr^/U'^^v'S-e^5li*iii ~5cofsTi^;0- 
m^mr] — [1] TvT^^ix^TK y -r— coR^ 

R^;5^p^^/uSX(i^^/i-ST-fe(9. R^;5^jg^l^^5: 1 

[ff*^i8] —15:^ [1] T-^$H5^y CO (k 

+ m) / (k+r+m) CO^aiS 7)^0. 2—0. T^e^ *9 . 

[0001] 

^'JxLfl'K r F^^'>-e i-'—f^m^m^'Xyf^i>m(Dy<^ 
[0 0 0 2] 

\^^\ isiSM^DX. ^xiy-7'A- b') y^^yy -({zm^'hh. 

iS^:n-7t: (300 nmj:^T) . Kr F ^'^r i^-^ (24 

8.4 nm) ^-T^'^l^t^ ^ ixT 1/ ^ 5o L/i^ L 4^7^^ b ^ 

■t ® L 7t 14 CO fii I. ^ u ^ b fl ^ Tc'^ig 75 ^ 

[0 0 0 3] j5>Jx{i\ K r F^=^v^-^ 
Tt^T^rlicti^o h^m<^: LT248. 4 nm\-^\lfL(D%{Z 50 



i|#M^8 - 1 2 3 0 3 2 

6 

%U-m^^KX\^^^ (W^f^. i^^P^^l- 80944-^^$S : 
#r?^¥l-l54048^^$g : #r?^¥^l-155338-^^?8 ; l^r^^ 
l-155339-^^$g : #^^l-188852-^^$g : Y.Tanie, Pr 
oc.SPIE. 1086,22(1989^)^) « L;5^b. ^ItL^CO^^ 

PE.*5yuv>';^ bm^\t^mi.xms.-f)H^< ^ 

^ HW^47}^^*$tL^iS^S^^7t. K r F^^v^-^U— if 

^{S®^-^^:^^ (r^®«ib) t\.xmmzX.K^^^i. 

[H. Itob, Polym, Eng. Sci. , 23, 1012 (1983^) ] , 

^K\:im\^xm^(Dm^t>t^^i\x^^^ m^\^. h. it 

0 ^mm^m 449 1628-^0.^ ^#(1985) ; 4#^^2- 2 
7660^^fg ; XC.Crivello?^, ^M^^m 4603101^(1 
986) ; #g^BH62-115440-^^$S ; W. R. Brunsvolt Pro 
c. SPIE, 1086. 357 (1989^) ; T. X. Neenan h , Proc. SPIE, 
1086. 2(1989^) ; R. G. Tarascon?>, SPE Regional Conf 
erence TechnicalPapers, Ellenville, N. Y. 1988^, p. 1 

1 ; #^¥^2-25850^^fg ; Y. Jian^, Polym. Mater. Sc 
i. & Eng. ,66.41 (1992^)^) ^ b/^f^ L/^/^^ ^ . ^tv^ 

7)^ ^^tlxif^A^y (p-tert-:/ h=3r'>;^/^'7Kr^y^>^=3f-cy;:^ 

^u>') , Tj^y (p-tert-r^ h^v/;7.5^u:/) ^ TKy 

(p-tert — h^v';0/i^7}^r^/U;^^v/— a— ^ 
l--^) . ^y (p-tert — :/ h^C/- a 
» . ^y (p--r y:rc2-<-/u:7^y :3r>^g^^ tert-:/ 
^/L-) . xKy (p-tert-:/ h^i/yt7/U7j^':ii/U:<r=irv-;^5^ 

C/;:^^^^^) ^ ;t<y {p- (1-^ h^'rv'^i h^C/) 

. >t^y {p- (l-:7:r. y ^v^:n h^r-V) ^ 

CO 7 ^ / --yurn— ^/u^tK y -^-iT^m-g-i:! tiMtt t> S« 

J^TKy (p-i::-:=i/u^S#^ tert-y^/u) ^;tf y (p-c:- 

>^-r/^^iC^® UT248. 4 nmMificO^^igtS^^^+^^T:^ 
^Cft^f^f^T^^^ar^^o/c*? . y (;^ ^ ^ y /i-^ ter 
t-y^^/u) o^-g^irfiJt^y ^-<7:)Hi^itt^ot K^-^^-^ 

[0 0 0 4] :i(om. ^^m^^y^^V -^—^mi'fzi-iy 

bm^i^m^^h.X\^-^ (0iJ;t{l\ 4#<2>¥3-44290^ 
^fR^) //v 0?'tJ;t{i'7Ky (p- h y 7^ ^yuC/y /L-^^^v-^. 

f^uv-) ^7Ky (p-tert-y^/uv^T^ 5^/u->y /^7^=^'> 
[0 0 0 5] Mir. :^jfi{C/^oT±faco^,'^,^&g:Lfc 
U>>-J7. f.;|:t^f4<t LT. ^y (p-tert-^h-V 



(5) 



^mW-S- 1 2 3 0 3 2 
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(4#P^^2-19847^>k:ifg ; 1^r^¥2-161436^^$S ; 
itff^H¥3-83063^<:^fS) . TiiV (p-tert-:/ h^i/^.^ 

[4#f)n¥2-62544^^fR ; ^ttP^ ^4-21 1258 

Mm-Mm (PEB) i^(Dr^i(7:)^m^mzxv^i[^^-^mi. 

[0 0 0 6] ^7t. LTT-&^-/uS 

ittPf3^2-161436^^ 



#^¥4-219757-5 



#^¥5-281745-^^$g : # 



r^¥^5-249682-^^$g) ^;^^fg^ $ tvT t ^ L;5^b/^755 

y (p-1-^ h^'>^ h^'>;7.^ L/^/p-t ^'>^ 
^u^/^^:?^ yyu^T^^/U) 3^fj;7Ky (p-l-:r. 

5. it^r?^¥3-282550-^^fB-r-f^^y (p-1-^ h^i^-l' 



) k- (C-CH, ) 



*V) $r{^;^L7t L/>>^. (^f^PfH ¥6- 194842^ 

c^mz:r,^y^:^ ^^^{z if^m.'^ ^^^t\^o mm 

[0 0 0 7] 

t^O^^tt/i^^FSr-^b^. 248.4 nmfi-3£c7:)^gig^75^:^ 
[0 0 0 8] 

7tt^7:5T-. 4#ir300 Tm\^XT(Dm^^%. KrF 

i^>^^L. y y ^^L. 

[0 0 0 9] 

r (1) [1] 
[0010] 

[^bi 3] 




(6- CH, 



OH 



[00 11] [x^f'. R'fl7K^-;^-i^Xfi7^ ^/uJE^S? 



[ 1 ] 



50 



(6) 



i^mW^S- 1 2 3 0 3 2 



iO 



0.10^ (k+m) / (k + r+m) ^0, QOT'E-OO. 
Ol^my (k+r+m) ^0.25-e^5o ] T^^^^-StK 
y-^-cb. 300 nmi^T(75iai^^|ftXi±K r F^=^f 1/ 

[0012] (2) mJiS ( 1 ) Cfegc(7)U'i^X ht-t^P^^ 

T300 xm'^XY<Ditx-'mitt^TMt. CT;!jd^ 

[0013] — ^S:^ [ 1 ] trS^T. R^. R^^O^R^T- 
^^ix^J^^^l — 6<OTyu=3ry^S. >S:U^R^. R^^^U^ 
R^T-^$ix5j^^Sfc 1 ~6(7?^NaT/U^yU^C0T/^^ 
vuS^t LTfi. :/t:3tVua, 

#:l — iO(7:>T/u=5r/L'Si: LTfi. 7« f^/uS, ^^/u^. 

y^a7K=ir'>S. yh=^'>S. -O^/U 
-0-C-O-R^ 



^ti^mmw 1 ~ 6 CO/NCI T/U'=^/^S<7:>>'^D ^'vi^T*. 

[0014] :^^p^cr)U'::/';=^ hm4i::ffli^^tL-5— ^S:^ 
[1] y -^-(7)$?^ bi^^^Jct LTii. — 

10 ^ [1] iri^T. R^/^^7j<:^J[^^T-^«9. R^7^^^7tc^J^T- 

coT^J^jf i:«9$^^Li^^J^ LT(lR";5^7K^j[^T- 
20 X^n ^ ^^t-imW^=^X\t:^^J^mX^^ . R^;^^p^^ 
/i-SX(l^^/uST'^b«9 . R^;5^j^^iScl-4coii:^#t 

^\'--A(DmM'^. 5>^^#:i?:'TyL'=^yi-SXfij^^i§:i — 

[0 0 15] [1] -e^^tL^Tt^y 

^-fr«*<7?^T-^at3flftgf L^#5— [13] 
[0016] 
30 [^1:14] 

[1 3 ] 



[0 0 17] (^4^. R^ R=*^I/R^f:iBtjfS^p] 
R ' 

- 6 - C - 



[0 0 19] (^4^ R\ R"^. R=*.S:l>'R'^fif|tjtBch:f^ 



•)^^4] 

[0018] 
[mi 5 1 



[14] 



1$arilM)JL-f^^^/-^-¥fi. gp^. -^5^^ [1 5] 
[0 0 2 0] 
[fhl 6] 
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R' 

- i - C H, - 

0. 

[0 0 2 1 ] {^^. R'SczfR^itmmtmc^ ) r-^ 
-r^o [1 3] x^^^^H^-^mmi^wt^cD t 

}^(7:)..^.r-^i6T*fi)-e^^. — [is] 
H^S^Wi-a— [14] r-^^ti^^/^— 

[0 0 2 2] — i}^^ [ 1 4] T-^^tl^^y-^ — 

- fc-CHi - 




OH 



[0 0 2 5] (^4^. R MiftllE [t] ) T^^$tv-5 

^b^. — [1 5] x^^^tL^^ / -r—mitin. aft: 

p-n-y^/U;^^ U V, p-^ h ^ v';?,^^ m-Xfip-te 
rt— y h^>';7.^ m-3^fip-7- h ^7 t K^z f-^ji^/U 

v^;?'^^ m-Xfip-^hyt K d "7 ^ 

^l/V. m-3^iip-t:":=^/Uy'^ / tert-y^yix. 
rn-Xf3:p-T-tr^/U7f^->7^5^ U->^(7)^ / ^ — ^ES.!^ 

[0 0 2 6] ^f::, mlfS-^?^^ [16] X^f^^H^'-e / 

3^fim-c:-'ri/U:7^ /— yu, p-J^Jlm-c: Kn=5r->-a-y 
[0 0 2 7] -i^^ [1] T'^f^$n5:;^^P;iiZi?.^7tf y 50 



(7) ^§3ip8- 1 2 3 0 3 2 
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[15] 



^ S^ix^f^ p-3l(im-l- (1, 1-OV ^/u^ 

•» -1-y ^/U^ h^v-Ti^U^, p-Xfim-1- (l.l-->' 
> ^/bzc h Jf-'» ^ h=3r'>7^^u>, p-3^fim-l- (2-^ 
□ /U:r.h:ar'» h '>7. ^ U V, p-Xflm-l- (2-^5^ 

^i^-l-y ^/l^zr. p-Xf^m-l-n-yoTK 
ar^>:ii p-X(itn-l-^5^/L'-l-n-yn;jf 
h:ir'>^f^U':/. p-Xflm-l-:ii h=^'>y^7K:^>- 
;^>^^'>. p-3^(±m-l-^ h=3ri/y H^'>;^5^ U-^-, m-X 
fip-l-y h D^=3^C//^:<^=3f-v/;:^5^ m-3?:fi 

p-l-T-tr^/U^=3rv^-l-y ^/uoi h^ri/^^ L/>^.S:U^r 

^W-t-5p-3^fim-fc: Ka^v'-a-y 

[0 0 2 3] *^p^(cff.5^y -^-iiJiiB— [1 
4] TvT^$tt5^y-^— ^S:^ [15] 

^«i*^^^fi:I^5Sf'l^^#o-^^ [16] 

[0 0 2 4] 
[fl:i 7] 

[16] 



iC^r^T. _biE— ^S:^ [14] T-^^tV-S^y ^ 

'f4:s:t>'— fis:^ [15] x^^-^fx.^^ / -^—m^t—^^ 

[16] -c^^tt^^y -^"^{^cOltj^gMl^ct L--C(i. 
Tfe-r, — ^S:^ [14] T-^$tl>5^y ^fic!:— 

[15] T-^^tt5^y-7— ^{icttT^'^tfTi^TKy -r— 

4 ^^^5i0T^^(ti::i-5207!;^70^yu%;6^i: *9 ^ biv 
[0 0 2 8] ^/c. -fe^ [15] T-.T^^^-5^y-^- 

ijiecQ^tf y ^ftfiiz^-r^ffi^it^fi. i 7^M25^ 

^^f^^lfeffecoKT^WiF^itiii-Jfi^ 2 7!;^20--e/L'%75^ J: '0 

[0 0 2 9] -JlS:^ [1 ] T-^$ix>5:^^P^l^^o:tf y 
-^-d^r. R^/^'^/K^/^^T-^^ . R^/^^7K^/^^Xfi 

R"7)^j^^-^ 1 -\(^<Dm.m'^x\±9f^^^(OT i^'^i^mx 



(8) 



1#r^^8- 1 2 3 0 3 2 
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0iJ;t(^7f?y [p- (i-;.^ h^'>-l~y ^yui h=^C/) 

(1-;^ h^'>— 1-7^ f^yu:3i h^af-v-) ^ u- >-/p- 1: Kd 
^^rC/^^^ U-://?-^ DyU;7.f^U'>-] , Ttf U [p- h 

UV/p-^ ^ :rKy [p- (I-t^ K^^v--!- 

7^ h=^->;='^^ U-V] . [p- h^i>-l->^yu 

^y [p- (1-;^ f^yu 

t KD^^s/^^^u^^/p-r-fef" 
^y [p- (1— <>^v^/u^^'>-i- 



14 



^i-'^^] . ^y [p 

^iy) U-^'/p- 1 Ko U'>/p->> n/u;;^^ 

i--^] , ^y [p- (1— 0'://i^^=^'>-i-p^ ^^yu:!^ 

>-] . ^y [p- (1— 0>^yL':=d-=^v'-l-p* ^/U:r. 
iy) ^.5^ l/^/p-t Kn:3r'>;7.^u>-/p-zii h^'>^.^ 
^•>^] . Xffy [p- (l—^Vv^/Upd-^v^-l-Tf 5^/1^^ h=3e 
'» Xf^UV/p~t Knar->;7.f^i/>^/p-tert-7?^ 

. ATfy (p-l-zn hi^ri/^ h=3f-c/^.-^L/V/ 
p-t: Ko^ev^^^^u^^/^^U^-) , 7t?y (p-l-:3ih^ 

^f^i/v) . (p-i-31 h:ir>^^ ^=3r^>;7^^u>'/p- 
t: KDari>;:^f=-i/>'/p-7^^/U;^5^U» . tJ^ y (p-1- 

>/p-fc: ^v-;?,^ uv/p-;^ h^'>;^f^U» , 
y (p-l-:i^ h=^'>3i h=2f C/:^^ u->/p-t Y'z^^iyy.^ 
U^/p-zn. IxV) . A^y (p-l-zn hi^rC/in h 

=^'>;^>5^ uv/p-h Kci =^'>:xf^ u v/p-tert-v' 
->;7.5^U» , Tjfy (p-l-:3i h^CxiJi h^if O^^^^^UV/ 

^y Cp-l-> h^'>^ S^'>;7.^u>/p-t: Vu^^^y^. 

^I/>/;:^^U>-) , Ttfy (p-l-7^ 

y (p-l-/ h^v-^r. h=^v/;^^ L/V/p-t: Ko=ir>-^.5- 
^m-T^ 5^yu;^.^ U ^ ;t'y (p-I-;^ h ^ h ^ 

>-) . ^y (p-l-7^ h^v-^r. hiJrv/^.^ L-V/p-c: Kcr 
=3r>^.5^ u v/p-^: h=^'>;7.^ L/v) ^ 7Ky Cp-l->: S 

^^v-^.^^U V) . 7Ky (p-1-;^ h=^'>^ h^V-->;^.5^ U> 




. Ttfy (p- 

^y (p-1-^ yy h=^'>:r. h 
L-v-) . xffy {p- [ (1, i-v^T^^/u-^ h^c/) -1-7^^ 

^■>;7.^U>'} , TKy [p- (1, h^^r-i/) - 

l-> f^/u^ h i^>/p-t: Kn ^'>^x-^ t^v/o- 

10 ;^ ^yu;^,^ u:/) ^ [m-1- (2-^ d yl/zn h v-) ^ 

T^^y [m-1- :3r'>/U^^i» V- ^ iy ^ U 

[p- h^^v-— l-^5^yU^ — a— ;^^yu^ 

, A^y [p- (1-^ h^SrCz-i-T* ^yu^ K^i:/) 

y (p-l-n-ynTrf:^^^/^ h=^*>>^^ U^'/p-t Kd^'> 
^5^U>^/p-;^ , TKy [p- (l-;^5^yu 

5^U>-/p-p<^yU>^^u:/] , TKy h^'>yo 
Tjf C/^x^ U>'/ni- 1 Kd =^ v/x^^^ U^'/m-tert — y h 
=3r>'-x^u» , TKy (p-l-T-fe5^y^:<^^'>-l-^5^/^' 
:r. h^v-^.^l/>'/p-t: K n ^ 1/ p-tert-^ 

h^ev^.^U-V) . Ttfy (m-l-oi h=3r>'yc7tfapi>;:^5^ 

y [m- (1-;^ h^->-l-^ 5^yU:i:. h=5r'» 

y (p-1-;^ v-i^:?^ n-^^ v'/U;d-^'>;^5^ U>-/p- b 
30 Ka=3r>^;^^^UV/^5^L/» , tK y [p- (l-inh=2e'> 
^h^'» l/V/p-t Kn^iy;^^^ U':x/p-^ 

^ t: Kcr t:''v^yL-;d-^'>>'>5^ u>] . y [p- h 

h^t ev^y^:^^^/;^^^!/^] , ;t?y [p- (i-^ 
h=5r'>^h^->) ;=^^^U>'/p-t K^=^'>;7.5^uv/p- 
tert~y h=3r'>;^/U7^^:^yU^=^rC/7'.^ U V] . ;Jfy [p- 

40 ^^/p-tert — y h ^•>:^yU7K — yt^^Jf- UV] , Tff 

y [p- (1-/ h-^Cz-i-^ 5"yu:3i h^-» ;^.5^u>/p- 
t: Kd=^ v;7.^L/>'/p-tert-y h =^ i/;^ yU7Kj:^/U^^ 
, 7|^y [p- (l-zr. K:5r'>:x. h=5ri» u 
v/p-b Ka::V-->^^5' L/>'/p-b--/u:7^y ^ 
ert-y^/U] . Tjfy [p- (1-^ h^^Y-v-o:. h=^rC/) ;7. ^ u 
>^/p-fc: Ka.Y->-;=^^5^U>/p-t:-:^yU^^/:^ri/iM5 t 
ert-y^/U] . 7ffy [m- {\-^ V ^ ^ V ^ ^.f^U 

yUxf^V-v-;^^ UV-] . ^'y [m- (1-zc h^lrv-^ h=ir->) 
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^U^'] . 7f?y [m- (1-^ h^'>3ih^v^) ;7.^u.>/ 

[p- (1-^ ;7.5^uv/p-t Kad^j^ 
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l\ TiE-S^^ [3 2] * 
- (C-CHa ) Q- (C-CHz ) m- 
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L< fi3000'-50000^^T'^>5o ^ 

[0 0 7 2] C^^-. R^^U^R^ti^^^i^ALTjg^^'SSc ★l±>t7yU;f::^yU3 
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y (2-y n/nny >-;7wU7^r^yU::i-3f- v^) ^>'-tf>. 1, 
2. 3-hy>^ (p- h y :7yu;^a y 5^/U-<:>-^">-;XyU;t^n/U 30 

^^iy) -<>if>-. 1,2, 3-hy;7v (p-:=^ h D-^^-if^y. 

-^VifV, 1,2, 3-Ky^x (2.3,4.5,6- 
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^'>) ^>if>. 1,3, 5-hyy (2-y tn /uoiy v^x/u^^: 
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A • n-^y y >'y/U7^:^^— h y :7niz^yU^wU7^ 
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^ij. [9] x^^^th^mm^m. Rxj-^^ [1 

[0 110] i^. ^-•(Dmx^i^xm^i}^^:-' 

[12] xfr^^f\.^m^^m^m^x^m-r^m 

Delay TimeCDmm^^nX — 1^^'^^ ^ 

^Jx(i— [1] Xif^^tt^Tf^ V -^—^(D 30 

— [1 5] x^^^n^^y'^—miiL(Dit,m^mi^u^ 
'^h::Lt{zXK)^mx^^. 

[0111] 2mu±(Dm^^m^mm Ltzm^com^ 

COt'— /U;^^^#ttl5t5. aoDelay Time(7)Pn^^ t^^^-t^-f 

[2] -Cv^^ixa^^^^'l lOOfimSliiZx^ LT-^S:^ 
[3] T-.T^^ti^^^i^iK -^S:^ [5] Xfr^^^^m 
^^m. -flS:^ [6] TvT^$tL5^^^^il, -^^^ 
[9] T^^H^(^^^?f'lXfl-fl^^ [12] T-^^iX 40 

^m^^mi-t 1 -7omffl:gf5, l< fno-soiEffi^M^ 

[0 112] f^. 

^H^, ) ^t/hy^^ ( h y >^ D n -s-hyr 
h y a:.-:^^ y — /ur ^ i^n'7)^^X^htix\.^^^'-z^x^ 
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y<^-:^mmxmmv Cr-shape) 

[ 0 1 1 3 ] *^PJT';^V^^n5^^t)<i: bTfi. ^y-v- 

m^rf^m\±mm(om)}mmt^mm'^m^j:h(ox^fi 
m^ri^<zxi,s,\^^j^K m'^^f^mm^^^tiTx. ^0220 

—400 tmi^^!,zm,^i:^\^^j:^^h(Ot'-X D»^\^< m^^ 
^tL5o M.i^^\zit.;<^yi'±u yjuzfj-'^'r— h . 

t^^V^m-^yu, N-p^ ^/L'-2-t'ci y K>^. '>^D^ar 
C/^^^ u- v^y /u^/ y ^/u^ 

[0 1 14] ^^mcoi^i^;^ hum^. m^mmcos^ 

y~2-^ h ^ D 1-^ h ^ n g-v/xy' 

~10-:7zn-:h>- ho V, 9- (2-^ h=3r'» 
T>-h^-tr>. (2-^ h^'>:r. h^i» ^^^yUT^^h^ 

^^-5^14. ^^PlS^fJ [1^J^fi\ ^y t:"-/ut:'y 

T^y (fc:'*::^/ut:''y v^>-/y ^^j' y /b^7^5"/L-) , t'yv^ 

H\ h y :r.f^yur ^ N" ^ ^/u-2- n y K>^^;5^^ 

5o ] '^(n^t-hmKimx^^z.ixmzmn-r^z.t 

i^\^1txto^. 

[0 1 15] 'Jf^wm\z^^^\^'yy. vwrn-^m^-x^^^ — 

0. 5-2. 0 A/ mlM££ 'Ij: o J: 7 

^th (3ScO±®i: LT^V^5:^'&iCfi 0-1-0. 5;: m 
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^\ o.s^si^mm. mm (dip) ^^k/^ (puddie) 

te. (spray) l5fe^(7)^?£jZ J: 19 ^f^-TtVfl'. 

[0 1 16] ^^m^zgh^7nD^-tm^^mt(Diyi> 

L>Tg?^^^iJli 1 -30fi4gf5. L < (± l -20fi 

00—2000fifl:. ^T^L<fi 150— lOOOfiiT^^^tf bti 
[0 117] ^7t. ±IBUfc^tp^#@^<^->ff$^^i- 

<, il^O. 0l-20%co$EH;5-6-iltR$ix5o X. $ 
[0 118] ;^^PJ(::^^7t^y-^-fi. _hiEL7t*D<- 

[13] T-^^ix^-i-igs^^-ra-^^ [14] 

t2^5le<7?|5]M@6tJT-1^^$tL5^y-^ — t:iitLX. ^oo?? 

*^P.^t^«^^y [1 6] TvT^^nat: 

fl. -^'k^ [15] -CvT^^ix^^y-v'-^li^'g-Ay-C-fiJ^ 

[0 119] f^. — ^5:^^ [15] T'TF^tL-S^-y -e— 
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/'US. tert-y h=^->;^yUAK:^yU7h:^r'>S. tert-^h^ 

\^^^f)K *^?^tC^T(l-fe^ [1 3] T'^^^tt^-g-fig 
SS:^ri~5— ®^ [1 5] T-^$tb-5^/^— Wico:^ 

[0 12 0] f^. if^r?^^6-194842-^<Z^?g (EPC^^^ff 
10 m 0588544 -§-) 3 ffit/:)^ / -e — ^ii?^^ -5 y ^ — 

?^'r^h(oxh^ . m%^^^^v^—m.t\.x^.^m. # 

iC 300ninJ£^T^7:)iSi^iS1'7t^>^t^-C^v^Sit7:'/"^ — v^-^F^ 

*9) 55^^C5^{c^-/f^>'^^tr;^;(7^;0i^:^$tU'5 i: 
[0121] *^P^fZ^.-5 3@<7?^y-r— ^ 

j^ct or v^7ta^(7:)r«^^.^.^^*L. mzm-<fz.tu^ 
vm^^<Dm^^mti.x-'^^ [2] r^^n^^^ 

^^llcb. -fl^^ [3] r^F^tL^g^^^^iJ. 

[9] -C^^n^^^^^llXfl-fl^^ [12] T-:^^;h. 
^ ^^^^ij com-^-tt-Ti^ mzmj ^^IS^ ^ ^ ;c -5 . 

[0122] ^IgP^co Ui/^ KW^^fiis^^Tt. K r F 

l&cOit^^Tt. K r F^^v'^u-H/^t^ i ^^^^^ 
[0123] 

m] -^^m(DY^m\z-D\.-xM.m^\xmm^^t. 

50 7t gli e fli^'J X fl'Tte^ K ^2. ^3. ^4X(ixC5r 
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(0124] * 
0 O 

®-n:l-<E>--- <E>— . -s«--<E> 

10 12 5] >^ >^ [^2] 



S O3 H 



0 CH3 hy ^ O CH3 

CHHpyp-C-C-C-CHn ^CH3-f>-CH 6-t-CH 



[0 12 6] T*r T»r [^3] 



CF3 SO,,0-<(J)-C-CH, 



O • Hi 0 

HO,^>OSO, CFs 
CF3 SO, H + CF3 SOj 0-0>-9"CHg 



[0 12 7] ^ [5t4 ] 

[5^4 ] 



0 S O2 C Fa O S O, C F; 



II CP, SOa H + r Ij 

0 Y 
OSO2 CF. OSC, CF, 

[0128] <0 ^ [^5 ] 

[^5] 




[0 12 9] ^ytJiWi^m^xmrnMrn-t^ tTt^^e ^t^^-^x. m^<om. m^mzmt^^i^x < 
(OKm'<zv^<>x^^m'izm^yr^ V '^—(D!^'^(D'^mm [o i 3 o] 

- ( C H - C H. ) n - - C C H - C H , ) n - 

6 6 

O C H - C H 3 H, 0 OH 

6 C Hi-C 

+ n C H 3 C H 0 + n C 1 n s 0 H -h i-( * 

[0131] ^n%m-t.mff^^^\^fsi\^^^. mm. ^^^A\:.o'y^^xm\.^fz.~f^')'^-(D'^yv.^mu{t^^ 
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^ tr o y^ciS-^ { r fi^Tt SIS t ^m^U tcomx^Tyi^ 

nx^<. myt^^^y^^—m(Di&m'^'^mt^j:^o 
[0 13 2] ly^Tizmmm. m^m. ^^mRutt^m 

xf}:tmmxmm^ti^—U(7)m^±m^iZ-D\.^xi'i. Mk. 

f^iftr^^4-210960-§-^fg (*g4tfF^ 5,216, 135^P^^ 
m : #^¥4-211258^^fS (^S^tfPm 5,350.660^ 
: EPC^§fl4^fl^^ 0,440. 374^) ; #r?^q^5-24968 
2-^^^ {E?C{c::m^nm 0, 520, 642-^) ; Y. Endo^, Ch 
em. Pharm, Bui 1. , 29(12) #, 3753M (1981^) ; M. Des 
bois ^, Bull. Chim. Soc. France. 1974 ^, 1956H3?. 
(IC. D. Beard^, J. Org. Chem. , 38#, 3673M (1973 
^) :m^m. B^it^mt^. 87(10)#, 1069M (1966 

^) mi.zmm(D:^itx^^Lfz^ 

[0133] 

(1 )p-tert— h^'>;^5^ U> 100 g (0. 567^/U) tp 
^/t-;^^ L/^^ 3. 54 g (O.OS^/U) 1^2, 2' — r y't'^ 

^^^^T. sorr-eB^rp^fi-g-^j^^-tirTcio s 

itM^^^M'ik. ^ /—/I-tK^?^^ 5000ml "t^iZ SAL 

a^^W^-^Tto t^rtiiB^H^^gSt, ^EE 
^J^LTaK y (p-tert-y V^i^y^^ i^l^/p-?^ 5^yu;^ 
^UV) 92. 3g ^Sfe^^elic!: LT^#7to #e>tb7t7K 

y — COp-tert— :/ p. <^p-7^ ^yUXf^ 

u>'^{i<7:):fi^j6£M:^li'HN\iRPJ^;^^f?^95 : 5 T^foo 

200001?^ o7t, 
[0 13 4] (2)_btS( 1 )T'#/C7tf y (p-tert-^h^ 
C/:7.5^ U^/p-;^ ^/U^.^ ■ 70g ^1. 4-v>"7}-^i^ 

>'i::?gMb^g±g^ 100ml^^D;cT70— 80°C-C4 El#fU]M-P+' 

Si^:;^-^7to KJtM^7]<^ 5000ml A. 

W^ilrfc. WmEfa^^Jglgt, 7Ki5t. ^r^/EK^^-LT^^y (p- 
t: Kn :3f-<>^5^ u v/p-^ u» 47. 6 g ^ S 

LT^#fc, f#^;fx/-::-Ky -e — cop-t: Ka^VCx 

[0 13 5] (3)_htS(2)-^1#fc^y (p-t Kd.V->^^ 
^UV/p-;^ 15. Og <t t-r^/U^ 

— T^/L^ 3. 5 g ^1, 4-^:^:?^^i^>' 150ml i::;"^^ 
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'M.^^X2AmmmWR^Z^^^fz^ Si^>f^. 7K 5000ml 

;Jfy (p-l-:3^ h=3r>-3i h:Jr'>;7.^u>-/p-t: Kczare/;^. 
5^U>-/p-;^5^yU;7.^U>') 11.5g L 
T^#7t, ^#^i^/c^y -r — (7?p-l-:ii h=3r'>:^ h^i>;^5^ 
u^^^{i<i:p-b Kn i/^Wlz::^ J:t/p-/ f^/u^ 

^U'^-^S(7:)^g^lt^fi^KNMRffly:£;^^ ^1^135 : 60 : 5 T' 
^ofc. Sfi^l^5>^fi*^ 20000 (G P eft : y 

10 l/>^m) o 

[0 1 3 6] Mit^iJ2 :J?y (p-l-o^ h =3r C/^ h =3r ->;^. 

( 1 )p-tert->^ N=3f '>^^UV 81. 1 g (0.46^/U) <t 
5^U>^4.6g (0.04^yu) ^TKit^iJ 1 ( 1) <t 

^{C LTfi'&S/^^^ W^MS LTtK y (p-tert-7/ N 

5" V/p-^ 5^ U » 77. 1 g ^ S i b T 

^tT'Co ^#btLf:i7Ky cop-tert-:/ 

L/>^ji(7)^tj5feJt^(i^HNMRSy^75^e>^92 : 8 

T-foo/co mmw^^s^^mm 20000 (GPcft:7Ky^ 

20 5"U>^^vp) , 

[0 13 7] (2)±|S(l)T-^#7t^y (p-tert-:/ h 
v-P^^^UV/^^^U^^) 70g Sr^l^T§Sit0iJ 1 CO(2) 

Lrs:;^^^m^^^bT>Ky (p-t Ka:^^^/;^. 

44. Og ^Sfe^^^B^B^ L-C^#7t. 
#e)ti.fc7Ky cop-t: KD=ari>;^^uv*{4ix5"u 

[0 13 8] (3)±fE(2)T-#7t^y (p-tKD^i/^ 
15. Og <!r t:'':=^/Uzc5^/Ua:.— v^/u, 3, 
2 g ^ffl I. ^TSy3t^'J 1 CO ( 3 ) <t (WHli:i bT^/;^^I5^^ 
30 ^LX^r^y (p-1-^ h^^v-^ h=3rC/;=^5^ U^^/p-t: Kn 

14. Ig ^afe^^e^B^ bT 
#f5;h.7tAKy cop-i-jn V^iy^V^'^y^^\^ 

^^^S;i:t:^{i^HNMRiay^;0-^^32 : 60 : BX^oTto fifi: 
^i^?^)'^^!^ 20000 (GPCft : /J^y ^ 

[ 0 1 3 9 ] §;iit0*J3 A^y {p-\-zx^V^'y:^V^iyy^ 
5^ UV/p-b: Ka=5rC/^^^ L/>-/p-tert-:7' h^e/;^,^ 

(l)p-tert->^ 17. 6gfZfii^ffii7:>2, 2* - 

40 ryt-^. (2-/^yi-:/D t'pf ^-^pi^yu) ^?^;!jDbris 

^-ttfCo S/^^^S'SrJ^Snf^. ^ y — /i-7K^?f^ 1000ml 4^ 
^^ ®iE^^t^bT-Ky (p-tert- h^'>^.^UV) 1 

6. 7gSrefer^^tfB<t bT^#7t. fift^i^j^^-^s^^ 2000 

0 (G PCS : ^y ^.f^UV^m) o 
[0 14 0] (2)±te( 1)-Cl#7t:t?y (p-tert-yh^ 
'>y^.^- U>) 15. Og ^iso-rn^</— vUiZfJ^^b?g±S 
^ l5ml^;^JO;tT70-'SO^CX4BtF«^^t4*S/^:^^-tr7c. 
50 mk. K^M^iY^ 1000ml4^:-SA. B^B-Wb. rr!±iB^o^ 
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/p-tcrt-y h=5f ->;^.^ 9. 6g ^afel&^Ka^ai: U 

A£;:i-tb^^9 : 1 X'h^fz. 

[0 14 1] (3)±iS(2)ri#7t7tf y (p-t Kd^-V;;^ 
5^ Lx>-/p-tert-y 15. Tg^t/m^yu 

t--/U:r. — 3. 2g &1.4-v^^^ih>' 140mliC^M 

3000ml ^t::?^ A, B^w^it. mth^B^mm. ® 

Ko =3r'>;7v^ U>/p-tert— :/ h ^ v--^^ 5^ 1/ 16. 0 
R2PJJ:£;^^6^3 : 6 : 1 ^o7ho 2000 

0 (GP cm yf^V :^^i^:^mm) o 

[0 1 4 2] S^5^0ij4 T^y (p-1-;^ h=^£/-l-p^^ 

h =^ 5^ U >/p- 1: K C2 ^ *> ;^ ^ >^/p-tert- 20 

i^3t0^J3<7:►(2)T'^#7t^y (p-t Ki:r=3rv':7.5^u>'/p- 
tert->^ h=Jrv'^^U'V) 15. 7gcb2-7« h^>^-l-y^a 
3.2g t KnTZ^^- 120raH::SMb. :i-fL 

f:i^i^S(7:)^^i/±^^l:^^^^;bDb. ^r^T-ieffi^p^iit^s 
ft^^tio Rft^^ik. 7K 5000ml 4^ B^etfr^-tt; tff 
tH^^^^tfi. TkT^fe. i^J[Eg:^bT7Ky (p-i-p^ h^iy- 
l-p^'f-zuir. h^'>^^5^ U^^/p-t: =\r u>/ p 
-tert-y h=^'>^5^ I/V) 14. 7g ^Sfe^5fe9%<!: LT 

^^hii^fzTi^U -^—(Dp-l-pi h^^i^-l-^^'y^^ h 30 
i/x;^ U ^^^{i ci: p- 1: K D '>;7> u >-^flz:^I>p-te 

3:6: in?^o7to fi*^i^^9^^ffl^it] 20000 (GPC 
[0 1 4 3 ] g^it^iJS Tt^y (p-l-:ii h^v-^ h=^>';7. 

( 1 )p-tert-y 77. 6 g (0. 44-^/U) i p- 

^ h ^ v';^. ^ U 8. 1 g (0. 06^/U) ^ffll^TMiti^'J 1 

(7:)( 1 ) irfwjtitz uTffi'g'Si^:^^wi£MSi^tTi.\ Ti^y 40 

(p-tert-:/" h l^>-/p-^ h =r v-^^^ L/V) 7 

7. lg^afe^&*a^B<t LT?^7to ^e^tLTt^t^y -^-COp-t 

^T-S^^ 20000 (GPC-&:7t^y;<^u V-tfirji!) , 

[0 14 4] (2)±m{l)Xmzn'^V (p-tert-y h 
i>^5^UV/p-y h=3f..>;^^ 68. 5g ^;^V^TS^ 

it^'J 1 co(2) irlUt^::: L-TrK y (p- 

Ka =ir->^-^ U- >/p-^ h^v'^^^^>') 43. 9g^ 
fifer^^al^ LT^#7t, #6;h./'::7tf y-j—cop-t: Ka^^f 50 
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[0 14 5] (3)JilS(2)T'#fc^y (p-t Ka^i/;^. 
5^U>/p-;^ h^v-^^^UV) 15. 2g dr t:'::^/u:ii5^/u 

2.9g^;mi^Tii3tfi^Jl(7)(3)i:[^<^{rUTS 

4.4g ^fife^^T^H^scb LT^#7to ^#^;^LfcAKy-^-cop-l 

-a: h=5r>^^.^L/>^^f£^p-t:: K n ^ L^V^fv^^ 
Op-^ h ^ i^^ ^ U >^{4(7)fi?^it^(i'HNMRiSiJ^;^- ib 
m^O : 58 : 12T'^o7to S4^1^5i^T-ft^ 20000 (G P 

[0 1 4 6] SSit^je Ttfy (p-i-^>^v^yi.:^ari/-l- 
i l)mm&\ 3 (D ( 1) xmt^yi^ V (p-tert-y h^iy:^^ 

^:^) i5,os^i.4-i>7t^~t>^,zmmi.m^m 20mi^ 

aS^TK i000iiil4^i^i4A. e^W^iir, Vrl^^^^^WM. tK 

MJE^^UX^y (p-t Koarv-^.^^ U>-/p-tert 
h^'>^5^U'>^) 9.4g ^Sfe5^^0^0<J: LT^#7to 

^#^tl.7"c7^f y -7— (7:>p-e Kn^v-^^uv^fi ^p-tert 

-y^ h 1/ V^{icO«^hfc^li^HNMRS"J^7)-f5^9 

5 : SX'^ofCo 

[0 14 7] (2)Jif2(l )X#7t^y (p-t Kci=ir'>;=^ 
^ i-'>'/p-tert-y h^->;^5^u>') 15. 4 g irl— <Vv>' 

i^x^ft^Rv^m^m^n^\ (p-i— 

p-tert-y h^C/;7.5^u^) 13.4g ^fife^Tka^B^t LT 

^^(hp-t: Kn^'>;^^ uv^fiZ^U^'p-tert-:/ h^C/ 
;^.5"l/>'^{i(7:>^j5£it^fi'HmiRf.y^;)^?5^3 : 6 : l 
X^oTc, Sft^i^^j'-T-SI^^ 20000 (GPC&:;^^y;^ 

[0 1 4 8] SiSig^J7 TKy (p-1-7^ h=ir'>:r: h:3f..>;7. 

( 1 )p-tert-:/ h^->y.^U>' 83. 7 g (0.475 ^/U) t 
p->y n /u;7,^- 3_ 5g (o. 025^/U) V ^TSiig0■|J 

1 co( l)cl:fW]1^g{:iLTtB'g'^/^:>S:m?£^MLT7Ky (p- 
tert-y h^iy:^-"^ L/ V/p-^ a/U^.^ uv) 75. 9 g ^ 
&fer/>pS(fpi: LT^#/Co ^#^i^/c^y ^-cop-tert-y 

h ^ ^> u :/fjif5 <t p- ^ a ^ ^-^i^oo^^fjggj^^ 
fiMlNMR3tijai/if^e>*^95 : bXh^tz, m^W-t^^^^M^^ 
22000 (GPC;tfe:7tfy^^l/ , 

[0 14 9] (2)±tB( 1 )r'^#7t7^fy (p-tert-^h-V 
v-T-.^- UV/p-^ u» 61. Og ^ffll^TS^it 

Ml <7:)(2)fHir^i- Lrs/?>&i>'fI^n^^fT'v\ 7ify (p- 

t Ka =?r C/^-^ UV/p-^ 36. 0 g ^ B 
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[0 15 0] (3)±HS(2)Ti#7t^y (p- 1 Ki:^ ^ i/;^ 
^ U V/p-^ nyuy.^ UV) 15. 1 g t':=^/U> ^f-zUir. 
— 2.9g^/l3l^TSiit0^fil (7:»(3) ctf^i^^tzLTS/^:^ 

>^/p-t: Kd =^'>;7.f^ u>/p-^ u:/) 14. 1 

g ^afel»*B^Bci: LT#/Co ^#??;h.7t^y ^-(Dp-l-T^ 

"bli^SS : 60 : ST'^oTcio fift¥l$?^^4|i^ 22000 (G 

[ 0 1 5 1 ] Si!5t1^iJ8 (p-1-^ h^i>:r. h^S/;;^ 

f^U-^^/p-t Kn iJrC/;^^^ u>-/p-Tir^/U:d-=3ri>;=!^^ 

( 1 )p-T-trf^/u^:3ev';7:^ lx> 32. 4 g l ^XS^iig^J 

3<7:>(i ) ctiwjI^icbrs^Si^^^m^^eLT^y (p- 

T-trf^/U^^-» ^5^U'>' 30. Og ^efe^J>7feB^B<t bX 

^#7to Sft^iS^y^T-Jc^i^ 15000 (GPC^fe : 7^^y 

(0 15 2] (2)±IS(l)X^#/c^y (p-rir5^yU7i-=5f 
'» X^U-^- 13. 8g ^i.4-.i:^^^-t^v{-^<^b. ^tJ^ 
^ 5nil^l^;^JPLX70-80°CX2P#r«m«^^i^$-tt/'::. 
^^mk. RJt^m^7K 1000ml 't'twaAU. e^etf^it. ^ 

n^^^^WM. tK^. MiES:^bx^y (p-t Knr=2r,>;^ 

^ uv/p-Tir5^/L.7i-^i/;^^ u» 9. 5g 

alj<hLXt#7to t#f>tLfc^y-^— ^op-t 

>¥fiL<^:p-rir^/U'7i-^i/;^f^ u-v^fi^Tp^^jBgit-^fl^H 

[0 15 3] (3)±fS(2)X^#7t^^ y (p-t KD=3f-c^^. 
^ U>'/p-Tir5^/L'^^>'^.^ U>) 9. 5g^t>':n^/l/ 
fc:'*^/^^"^/^ 2.2g ^;f]3l^XS^3t^^|J3 £7:»(3) <1:1^^{C 

i^t. ^^lE^^LXTKy (p-i-oi h^'>3i h^if '>;7.^uv 

/p-t Kn=3r'>;7.5^u>/p-T-ir^/U^=^v-;?'.^Lx>') 
9.9g ^Sfe^gp^H^c^ LX^tfdo #^iX7ci7tf y -V— cOp-1 

'HNMRffl^;6^^^35 : 55 : 10X*?ofc, Effl^l^^^^ffi 
17500 (G PCffi : Tt^y Xf-'UV^itl!) ^ 

[ 0 1 5 4 ] $iit0"tJ9 Tt^y (p-l-:r. h^eC/;^. 

( 1 )MitfF'J8</^( 1 )Xl#fc7if y (p-T-tr^/^x^=^r'>-X^ 
U» 16.2g ^l,4--:/^^-y-XC^S?L. r^^J^S^ 25m 
I A LX«ff^il-St 4 S#Pp1fTo 7t. S/^^?^^2r;f?aifx . 
7K 1000ml q^icSA. e'ljW^-tr. Wl±ip1ierV^Si. 7KDt. 
?Sm|t:it-LX^y (p-c: Kn^C/^.f^u>') ii.4g^ 
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[ 0 1 5 5 ] (2)±|^( 1 )Xt#7t;tf y (p-t Ko^'>x 
10. 8g ^1.4-v'■:=f=3r-t^> 72ml(ZiS^L. 2.3- 

v' t Kat'^V 1.5g^LNV h^^^>;=<./i^^>g^ • t°y 

>>^^±^o. 05g ^^ad 2b^zox:x'\mf^mwK)Z^ u 

7to Si^^f^Sr* i000mi>^ili£A. a^sW^-tt. Wtiia^^ 

it^fe. 7kgfe. MiE^^LXTKy (p-tr Kc3=^ v-^f" 
/p-7^ h ^ t Kn t"^— /U7t-=3r->^^ UV) 10. Og ^ 
afel^T^s^sc!: UX#/Co i#5?nfc4f y-v-— (^p-fc: 

10 >'^{iC0^S^it^Jl"HNMRfiJ^;5^^^92 : SXfeo/Co 

[0 15 6] (3)±iB(2)x^#/c^y (p-t Kd^'>;^^ 

g ^ zn.f^/U - yUo:. — T^yl/ 2. 1 g I ^XSlit0*J 3 CO 

(3) irfwj^dbxs/^^m^^^^tTiv n^t^fz.m\^ 

b°^::^y!/^a^C/;;^f-UV) 9. 9 g ^ fife^p^^^p ^ bX# 
fco #b:h.7t^Ky (7)p-l-a^ h^^rv-oc ^=3^v^;:^L^u> 
¥^lL(^:p-fc: Ka^v-^-^u^^:^^25:0^p~7^ t Ka t" 

m2 : 60 : SXfcofc. Sfi^i^^T-fl:*^ 17000 (GP 

(0 1 5 7] S^i^^jl 0 Ttfy (p-l-:r. h=3ri/3i h=5ri/ 
^^l^>"/p-t: Kn=3f.c/;:^^u^-/p-tert-:/ h^v/yi; 

( 1 ) Sai^^J 3 CO ( 1 ) X#fc y (p-tert-:/ h ^ v/;^ 5^ 
U>') 35. 3g ^iso-:7'o>'^y — yUire® ^±g^ 50 
ml ^^^AUXMS^il^ 4 ^rBWo/c. >5/^??^^^in^. 

7k 3000ml 4^ {r?^ A, a^^ff^-tt. ^iti^B^lSM. 7K?5fe. 
30 MJE^^^bXT^y (p-fc: Kn^v^;^^-^^-) 22, 1 g ^ 

[0 15 81 (2)±IE(1 )X^#7b7Ky (p-t: Kd^'>;7. 
f't-'>') 16. 2g 60mI{::^^L. Zljg^^S/ 

tert-:^^^^/^ 3. 3g25:U^M7kjg^^>^7 y 2. 5g^^;bD 

^^^X4B#rB^Jt^t^^/^;^irfCo g^^^5^yu 
SrMffiS^b. f^^^r-tr h:/80mli:i^^^i:t, zK lOO 
0iiil4^{::?iA. a^Btff^-tr. ^th^a^i^M. 7K*. ®EE$!: 
^^LXTtfy (p-t Koiafv- ;^ 5^ p-tert->^ h^i/ 

;^yU7t^--/U7i-=irv';7^^ l/V) 12. 1 g ^Sfe^^fee^Rc^ L 
40 XFfTto ^#otl7cip-t Kd^r v^^.^ [/ v^jT^^ p-tert- 

NMRffl'J:^;5^6^^^9l : 9X^o7to 
[0 15 9] (3)±tS(2)X#7^::^y (p- t: K ci ^ 

lL4g ^^^/Uf'^/U:^^ — v^yU 2. 5 g ^ffi I ^XS:iitf^y 1 

(D(3) tmmLxj^jZJ^xjm^m^n\^\ ^tfy (p-i-zc 

hr^rv^^:. h'V->;7>f^U>/p-b K a ^ '> ^ ^ U >/p-te 
rt-^'" h ^>'/y/^^K:^/^7^^•>;7.f^ u» 6. 8g ^Sfe 
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^fii*^ 21500 (GPCj£ : /KU ^^.^UV^i:!!) , 
[0 1 6 0] SligW 1 1 ;t?y (p-l-^ h^'Voi. h^-> 

tert-y^^/U) (D^^ 
(DSSit^iJl 0<7:)( 1 )T'^§7t7t^y (p-t Knde-->^5^i/ 

«7Kjge^;0 y 'J^A 2. 8g ^r-tr h V 200ml {ie?^$-tt. 

^tK 3000ml l^i::?^ a. slaW^-tt. WtiiH^a^®.©. 7K 

yi-:7 / ^i^mm tert-yf^yU) 15. 8g 

p- :n / ^ '>§^g? tert-y "^/UmtLCDmj&it 

[0 16 1] (2)±f5(l)T-^#7t^y (p-e Kcr^v/;^ 
U>/p-t':^yU:7:xi / :^>'§t^ tert-y^/U) 13.2 
g (t ^/L- fcr':=iyUa:.— T^yU 2. 0 g ^ffl I ^TSSig^J 1 (D 

h^^>zii h^v/;=^f^ i/:^/p-h: Kd :3r'>;7,^u>-/p-h:■• 
:^y^':7:x. y =af-c/g^^ tert-y^f^/U) 10. Sg^efe^* 

v-^. ^ 1/ V^ti tp-\:: K n :Jr v';^. ^ u V-^^^^t/p- t--^ 

PJ^/^^^^35 : 55 : lOT-foofCo fift^i^^^^g*^ 210 
00 (GPC^ : ;J^y ^ 

[0162] Kig^j 12 1, 2, 3- h y ^ ( h y :7/U^a 

1. 2. 3- '^>if >- h y i.oig (8. oi^y^/u) ^ 

tg'fliT^f'U^- 60ml{:ie^L, y -r3 y 4. i4g (3 

2. 3^y^yu) ^M^LtL^ik. h y y ^>'^./L-7t^ 

>^^7K4^ 8. 13g (28. 8^y^/u) ^-3 — 0°Ci^T 

7K SOml^O'^ hyl-:i^> 50ml A M^^^^T-^SU 
/c. 5%7K^il::-^ h y c>^7K^?[5 50ni 

K };fe(.^T'7K 50mlT-?5t^f^^7K?ifL®^-^^^>.'>'^^jU-(::-$^^ 

h^'^y ^li^m. [^m.m : ^n-yyu c-200 : mm 

ff^ : n-^^-y-V/g^^oi^yU^i :20(V/V)] U 2, 3- h 

l-82g 4-&fe$S9%<!: LT^#7t. mp. 47. 5~48. 5°C<, 
^HNIIR 5ppm (CDCI3) :7. 59 (311. ^S=^7K^) o 
E R (KBrllH) vcm"' : 3116. 1137, 

[01631 i^itf^'J 13 2.3. 4- h y ( f. y :7/^7^a 

2.3.4- h y c: Kcr=ir'>T-tr h :7 :x / V 1. 6Sg (10^ y 
^/^) ^1/ h y y 37 v^./U7t^>'ti^te7K4^ 9,88 
g (355:y^yu) ^>^l^TMit<^'J 1 2 ^f^mjZLT^i^^ 

s:L^'^^,^^^^Tl^. mhp.tz'^n^^m^ (5. 3g) 
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;^-7is^o-^h^^:7^ 57^gf : ^ :=i — y/UC-20 

0 ; : n— =Sri;^>/J^ft:> f^L-V=2/l] 2.3. 
4-hy^ ( h y 777U7ha y i5^>;7./U7^^/u>f=af '» Tir 

h:7:ny > 2. 77g ^S^ISh^b^^ LT^#7to mp, 74,8 
-76. 4°Co 

'HNMR 6ppm (CDCI3) : 2. 68 (3H. s, CH^) , 7.67 (1 

H. d, J=8. 8Hz) , 7.89 (IH. d, J=8. 8H2) , 

1 R (KBrlS) vcm"' : 3403,3108,2937. 1715, 1607. 1364 
(SO2) . 1123 (SO2) o 

10 [ 0 1 6 4 ] $aig^J 1 4 2, 2'. 4.4' -7" ( K y :7yu 

2. 2' .4, 4' -7^ H ^ t Kaaf. v/^:/y^^^ / V 2. 46g (1 

3. 3g (47^y^yu) ^;^V^T^ig0iJl 2 ,h[^1^f:ibr 

7U C-200 ; ^BfS5 : n-^^-^>^Xmtp^ ^ U V=7/3(V/ 
V) ] 2, 2\4, 4'-^' ( h y :7/u'7hr2 y 

20 T^#fco mp. 94. 0'-ge. ot:, 

'HNMR 5ppm (CDCI3) : 7. 35 (2H. d, J=2. 20Hz, 
^7KI^) , 7.51 (2H.dd, J=2. 20Hz^T>7=8.43Hz, 
7K^) , 7.88 (2H, d.>8.43H2, ^#^7K^) « 
IR (KBrig) V cm"' : 3091, 1683, 1609. 1138 (SO2) , 
[0165] i^ig^J 15 1, 2, 3- h y ;^ (2, 2, 2- h y 

I. 2. S-^^-if^/ h y 7h—yU 2.30 g (18^y^/U') 

(80ral) iZS^^^-fr. h y ^^/UT ^ 6. 5 
3g (64. 5^y^/U) ^?^AL7tf^, 2.2, 2- Sy^yu^ 
30 ao::^ >';=;yUxhc-yU:J7 K 11.65 g (64 5: y ^/t-) 

^- 5-0°CT-MTb7t. P]r^^X-2^Fa«14^SiJ:^^ 
ir. ^r^T— ^SfeSbTto R/J^^SSt^tK l20ml^{::^A 

:^fh:y5^uv (80ml) T-tti±iL. mmm^mM-A^m 

h y C^i^tT^^fDTK^f^ (80ml) T' 1 0. »:l^TvK (80 
ml) T'l [Ei?5fer^b7cimM7K^^-v^:^^^^'>':>-AX-^^L 

Tto ^i^^'i^^suL. mm^^i.. mmm^^m (8.3 

yu c-200 (fD7t^^X|g(ft)^p^D«) : ^gt'f^ : 

-y-V/g^^inf^yU^S/KV/V) ] ^#^bi^7t^a^0^n ^ 

40 ^-t^V/J^ft;^^U>f^-f^ [2/l(V/V)] t-hWi^^u\^X 
1.2,3- h y (2,2.2- h y :7y^x^^Ial^ >';7wUzr^::LyU7h 

-C>-tf"> 1.2g ^SfeS^K-tte^sct LT^#7to mp. 
73. 5~75. 0°Co 

MlNMR 6 ppm (DMSO-do) 5. 23—5. 50 (6H, m, CH^ X 
3), 7. 65-7, 76 (3H. ra, 5?^fS7K^0 o 
IR (KBr^) vera"' : 3022,2968. 1334 (SOe) .1156 (S 
0.) . 

[0166] Sliit^'j 1 6 2, 3, 4- (2. %-'Ji7 /U- 

-^Vif'vywUrt^jziyUTl-^'V) Tir h :7 m y ^cO-g-jsg 
50 2. 3, 4- h y t: =3f ^^r-tr h :7 m y > 1. 18 g ( 7 ^ U 



(24) t^m^LS^ 1 2 3 0 3 2 

45 46 

mt^^^i^ (20ml) \zmm\^. o°cic/^aiLr2,5-v'' KB?^. ^jts'j ffifg^MJE^^L. mm^ >^ 

^ ayU^Vif >-^yU7^::^yU^ n ^ ^ K 4. 90 g (20 5: y ^ / —^^/ J^^^—'r J\^j^}&f)^hW^^B LT h y :7 ^ 

^/U) C7:)J^^l:;^5^L/>' (lOml) 0~2''CT-n^T ^^^/L-;;^/!/^::^ -J^ a • p- h h 1.15g^ 

Ufc, ^^V^T'f^?^«l?mrp^«#Si^^$it7tf^. 7K7K 6fefi-4^H^0<!: LTttfCo mp. 100-102 °Co 

(100ml) 't'fwi^AL. :^>ft:7«^L/>t4i±l (l00mlX2) ( 0 1 7 0 ] KigRl 9 V 'J ^7 zr. ^ ji^ :^ jUif-. =z. • 
WSS^*T5fc (100mlX2) <7)f^, ^Tkfficg^-v- lO-yi; r " ^^./Ut}^^.— h CO^^ 

it7, 3g^7<:^y— /U/^^e>S$Salb-C2.3,4-hy (2,5 nr>A i.Og ( 3 ^ y ^/U) ^TirhV (50ml) f'jg^ 

-v^^ □/u-<v-tf>^p?^/U7t^::^/u:^=5e-v.) TirhT^oi/^- 10 ^ tLfz 10-;^ > 7 r — ^ vg&y^j y r> ^0. 80 g 

3. Og bT^#7to mp. 165. 0— 166. 5 °Co ( 3 ^ y ^/U) CO* (10ml) L < SS^T. 

^HNMR 5ppm (DMSO-de) : 3. 43 (3H, s, CH^ CO) ,7.46 T'iiAL, \ m^m^Xm.W \.fz^ ^riLT'— ^S^fi^ . 

(lH,d, J=9Hz,5$=#^7K^) , 7.64 (lH,d,J=8H2, Wfcti^^lt^iJ i^fS^il6EE@^ ?^^^7«^y-yU 

my^m) , 7.79—7.98 (9H ,m,^#il7K^) o / ^^^-y" ^i-t^hW^^uX^X V 'J ^ zx, jl^^.z^ 

IR (KBri^) vcm"": 1730 (C=0) , 1190 (SO^) , ^ - :y7 r —y^^^t-^^^— h 1. 20 g ^ fetf^^g^ 

[0 1 6 7] ®iit^Jl 7 v^:7^::^/U-p- h y t LT^#7t. mp. 66 °C (^^) 

^'j'i. . yN—:7yu^Dyf^ ^ v^/UTf^^.— h(7)^j5fe [oi7i]#%^jl Tt^y (p-i-ni h^v-^ h^^-v-;;^ 

v^:7:3lJ:^/^^/^';^^^iy K 2.02g (lO^^y^yu) ^ h/u ^ i/>/p- 1 Kd =3ri>>^f^ u» (D^^ 

(30ml) ir^^L. 10°CJ^TT- h y :7/U^ni^@?« ( 1 ) p-tert-^/ h =^ v^;^ 5" 17. 6 g {Cfiij^i(?:>2, 2' 

7K1^4.2g (20^y^yu) -eigTL. ^^i^T-::<;?f^'&4^ 20 -ry y^^^n::^ h y /u^^^olt. h/u^.^- 

s.og (lo^y-e mm'B.mrr. ^ox:x6m^m^Km^^^fz^ Rrc^m 

/L-) ^SAbTto Mi::iO°C)^TT-10#FBl. ^?^T'2^r«1 ^'/^m^. lOOOml ^i^^iA. ^ 

30mir-2[Hl. ^t.^r-n— ^^-y-^- 30ralT-3[E]?5fei^LTv>' rt- h =3r C/;^ 5" U^) 16. 8 g ^ Sfe^a^^^^ 

•7:^::^/U~p- h 'J /l-:^Ji-yt^:^^M. ' y<—yy\^yi-a^^ Tto fifi^i^^^^fi ^ 10000 ( G P C & : 7jf y 5^ U 

h 7. 4g ^ftfe^i^ffli^i^i: LT#7to V^^i) « 

^HNMR 5ppm (CDCI3) : 2. 44 (3H. s, CHJ . 7.46 (2H. [0 172] ( 2 ) iilS ( 1 ) T'^#7t^ y (p-tert-^h^ 

d, J=8H2, ^§^7K*) , 7.60 (2H.d,J=8H2, ^#^7K 15. 0 g ^1, 4->?7h=^-y- L^it^ 

^) , 7.65-7.73 (lOH, m. ^^MT^m) o lOmi^M^x 4^mmwm^L^^fz^ ^^m. RJZ^m^ 

[ 0 1 6 8 ] ^iglftj 1 8 h y :7rn::^/L';^/U;J^^r>j^ . 30 tK 1000ml ^tC^AL, e^W^it. t^rmB^s^^^, tK 

p- h/uzn^-^/UTt^jt^- hco^^ Mm^^LT^y (p-t Kcr^'>;^5"U» 9,7g 

( 1 )^^-^^'^^'>'i7jU 12g 500ml4^ B^f^^^s t l^Xntz. 

{C^^L. 83. 5g (0.54-^-/U) ^ [01731 ( 3 ) _hiS ( 2 ) T'^#7t;K y (p- fc: K n ^ 

««^L/^;)^'e>5M??fcTT-^STb. immmWmv^L^mn ^^u^) 4.0g^t/^5^7Ufc:-"-/^:r.— ^yu l-2g^l,4- 

*i^T'::<7:)^y ::^-\^—yuKigc-<vir':/ 500ml v>'^^"y->ct t'y v;=>'<7:>r^'^fS 35mit::?^^u. 

AbTtfl. 500ml iZ^^L-Tto Z,(DmmZiyy ^j^ftfT^p- h/U^ V^/UTf^ V^^T^AO ^i^T-24^ra^ 

yUTt^^C/K 30g (0. 15-e/u) (T^-O-if'v (200ml) M^^Si? ^-tt/Co RJt^m. 7K 1000ml 4^Jz^A. e^atFr 

$riiAL-C40Ei#FBW#5§i?KL/c. :i(DU^i^^ O^Uz^i^ WOiRli^i®^. 7K«t. ^^EEftiSLT^y (p-1-^ h 

40%;J^'^ >^ ^/^bTfc^^ 50ml^O-5°CT-ffi]T =^ '>ai h U V/p- t: Kc2 •>;7^5" U V) 5. 0 g 

f^:. 57■fSUT^#/::7K^^J^{t:;^ 5^ uvtttti (lOOmlx =^ H ^ C/';^. ^ u v^^f^L irp- 1 K a ^ u v^fi 

3) ^t^/1^7KiS;L, M7Kffi^-^ h y 'y'-AT-^g^ cot^¥^it'^{l^HNMRffl^.i-e>*:^4 : SXh^fz^ MRW- 

/a^^/u^ — LT^h-^ yft: h y :7 [0174] #%0ij2 7Ky (p-f" h ^ h: Kn e^^/u 

r> A ZS^^&^'^Mit LXWftz. mp. v-^ ^ u ^-/p- h: K c ^ v-;^ 5^ uv) ^O-^jog 

291-292 0^mi(D{2)XmzTttD (p- fc: K a =ir ->^^ 5" U » 

[0169] ( 2)iifB( 1 )-C^#7t7^•>:7 •;/((: h y - 9. Og ^1. 2-->';^ h^v/^^ > 100mW3'i§fi.?L, i^^Cl^T' 

/u;7wU7t;:=i r>Xs l.Og (3^y--e/u) Sr^^y— /I/ 180 2. 3- ir Kd t" v > 12. 6 g ^ L>'5eg| 0. 5ml ^AD ^30-4 

ml{-^-§g?L.. Z.iXirp- S/U:x.>;7.yu^VS$-^ h y O'^CTlSPfflfllt^-l^ L /c^ J^/J^fg. ^/^^ffi^-J^JErg^g L . 

0.5Sg (3^ y--e/U) (7D7K (20ml) mm^i^L<mi^ 50 h y ^^T-^^fPL. 7K lOOOml^ir^iA. 
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EfptffS-tt. mth^^^iSM. 7Ki5fe, mJE^i$kLX7tiV (p- 

|i^3 : fifflq^i^/^J-^fi^ 10000 (G P C 

[0 17 5]#%^'J3 (p-tert-y' h^'>^yu^rf 

(l)*[14tf1^5^ 4,491.628^ (1985^) i,zm^(D:^m^Z 10 

(22 g, 0. l^yi-) ^m^'X2,2' -ryt:'^ (2.4- 

^•^T. 90°CT-4Btr«1fi'g'Si^?^-^fCo Si^?^^/^ifi 

^ y—yi^mr^. m.JEm.^i^Xyi^]J (p-tert-y h^v-;*; 
yU^Jf-yU^d-^C/^^UV) 15. 2 g ^ S fe^J^^e^a bT 
fift^i^^J'^S*^ 12000 (GPCft:^y;^^Ix 

[0 17 6] (2)JilE(l)T-^#/c^y (p-tert-^ h=5r 20 
iy:^ji^7ii::=-/u^^iy:^^l^>^) 7. Og ^1, 4-i/:^=^1^ >- 

7to ^^aft, ^JCc;fi^^7K iooomlt^i::y£A. a^t^f^-tt. 

=^>';^/^AK-/^>^=3r>-^f^u>/p-t: Kt3ar'>;^^u 

4.8g^Sfea^B^0i: LT^#fc. ^# ^ix/c^t^ y 
COp-ter t — h /U7K:=i/U;d-^ C^;^ 5^. 1^ p- 

4 : 6T-feo7cio fiS^i^^^^fi^ 10000 (GPCft : 
^y;^^uv^m) o 30 

[0 17 71#%^J4 Ttey ( p-tert-:/ h^'>:7.^ 

#%i^J 1 C0( 1 )T'^#fc7^f y (p-tert-y h^'>>^5" U 
^z) 15.0g ^l,4-S>-;^-=ir-y->t::?g«L. igJ^g^ lOml^ 

:t]D;cT8o-85°cT-3B$r«i}t#^/^:;$-tr7to Rjz^m^?^m 

^LT^y (p-tert->^ H^'>X5^ u://p-t Kd=^-> 

9. 8g LTt#7to ^f^ttTt^tf 

y ^ — C7:ip-tert-y h^iyy^^ l/>¥{S:<tp-t Ka^Sf-c^ 
oTto mS^i^^^^g*^ 9000 (G P eft : ^y 

9, lo-y :xL-r:y:^^ > 2. osg (20^ y ^/u) .:^t>' 

p- h/ujn v;7wU7n- /uh K i.SOg (I9^y--e 

^^zcThV h n V L 1 g ^^fetft^ali^ LT<#7t. mp- 1 50 
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07~109't;o 

I R (KBr^) vcm-' : 2106 (CNc) ,1615 (C-0) « 

[0179] #%0ij6 i--:/ry-2-v" ^ vco-g-^ 

h y -i^ Ao:. h=Jr K 20. Og (0. 29^/U) ^^^y — 
vt- 600ml 'ti{:i^S?L. wtl(:i2-^ h^c^^ 42-4g (0.2 
9^/U) CO:n>5^/^yL. (lOOml) mm^O°CXmT\^. ^fc 
l/^T'-15°Ci^TT'p- h/^:r.>>^/U7t^-yUT':/ K 59. 2 g 
(0. 3^yu) ^tSTL. -10-O'=CT'3 9*F«mi4^S/^^$ 
iiTTto i000nil^'i:iaEA J^fb^^^^uvrt 

tti (500ml X 2) . *«S^7R«c: (500ml X 3 ) LThf^. 

: ry^^x^vu C-200 ; mWm. : n— 5^ 

a^BLTl-v=ry-2-7^ hTD>'6. Og $:MfeT^a^0<t UT 
#7ho mp. 42. 5—44. 2°Co 

"HNMR 5ppm (CDCI3) : 2. 66 (2H. t. J=7Hz) , 3.02 
(2H, t, J=7Hz) , 6.98 (IH. d. J=8Hz) , 7.10 (IH, 

t, J=8Hz ) , 7.21—7.29 (2H, m ) , 

I R (Neat) v cm"' : 2080 (CN2) o 
[0 18 0] mnmr 2-'JTl/~\~'r V^r2^^(D^^ 

( 1 ) a — h"7 D > 4. 4g (30^y^/U) 
30mI{r;^^L, 10t:{:i;^aL. 90% tert-^ S ^ '>:;t; 

y^A4-5g (36^y^/u) ^i)Vi7Lfz:ik. m^m.xz^':^ 
}t#U7to iSfei^^r-^ffi^-f yr^/u 3.5g (30^y^ 

tub, W^^e^^^b, it^b-C?#fcPt^tafe^ft#:i^ 6.7 
g^n — ■=^^i^>;6-^^B^Bft$-ti:. WtHa^B^ri^Si. ^^b 
T2-:^:^i/^ ^ h^n>^ 2. 3 g ^Pff^fe^^^ ^ 

bT#7to 

^HNMR 6ppm (CDCls) : 3. 07 (2H, t, J=6H2) , 3.18 (2 
H, t, J=6Hz) , 7.30 (IH, d,J=8H2) , 7.38 (IH, t,J=8H 
2) , 7.54 (IH. t.J-8Hz) , 8.12 (IH. d,J=8Hz) , 
[0 18 1] (2)_biS(l)X-^#7h2-;^:^v'-r ^ y-l-T^ 
h^n>'i.2g (7^y^yu) ^t/TKg^fl^-^ h y A 
0.4g (lO^y^/U) 10mItZS§ils^-tt. 10°Ci^TT- 

25%T>'-erzr7K 4ml^?4Aft^i:®J^^g? 30ml^l0 

°ci^TT-7^Tb. io°CT'i^r«^it^4^^i^;$'^/c. 

t^fttia^B^i^St. 7K?5t. $L^bTfe^al3 0. 90 g^^#7to 

?i:i^T-ffiT5a1,^JtgfL;^^u>{z?g^b. ^^m,^m.\k. 

bT2-i^r y-1-7^ D > 0. 55g ^|Sfe^^Efg<ir bT 

mp. 50. 0—52. 0°C« 
HINMR 6ppm (CDCI3) :3. 01 (4H. m) , 7.21 (IH, d.J-7 
Hz) , 7.36 (IH, t.J=7Hz) , 7.42 (111, t, J-7H2) , 8.01 
(IH.d, J=8Hz) , 

I R (KBrl€) vcm"' : 2073 (CN^) ,1629 (C-0) , 
[0182] 8 9-v^r y":7/U7f U- vco-g-^ 

(Dp- Y=7 \y Y 3. 7 g (20 ^ y ^ 
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/u) $r^^y— (60ml) irsg^^-tt. g-^yu-yfu/v 

3.6g (20^y^-yu) $:^/J[iLT6P$Pu^ft^^-t^i3j7SL/Co 

/U3:.v;7.,u4,-/ue K^':>" K 5.4g $:»ffife#f#;p*|,<f: L 
T^#7to flip. 173--174°Co 

[R (KBrIg) vcm-':3212. 3065, 1909, 1597, 1453, 
1407. 1337, 1315, 

[0 18 3] (2)±iE( 1 )T^?#fc9-:7/U;d-uy >- p- h 

h y h=^'> K 0. 3g (S^y^y!^) ^fyc/^- 10 

20ml (r i^?^ $ -tt , 60-65^ T' 6 ^mmW^Jt^ $ it T^c. 

S/^;^?K^7k7K 100ml "^iiiiiAL, J^ft:^ u>^tit±i u 

1^=^ u':^ h^^y L^mm : — C-200 (fp 

i^>'=l/l0] LT9-i/T>/77yU;d-Lx>' 0.6 g 
feif#:s%<h LT#fCo mp. 98. 5—99. 5°Co 
'HNMR 5ppm (CDCI3) :7. 32 (2H, t, J=8Hz) , 7.39 (2 
H, t,J=8Hz) , 7.51 (2H,d,J=8Hz) , 7.94 (2H, d, J=8H 
z) o 20 
I R (KBr^) V cm"" : 2087 (CN^) , 
[0 18 4] #%^J9 9- (2-^ h=^'>:n h ^ 

2-p^ h^->:i^^/— /U 1000ml ^^V-tf^/ 1500mH:i?g 
m^-^. m^Lm Sml^aXbTt?^. 8ori::;^o?UL7to 
i^i/^T-9-T:/ h^-tr>^y ^ 45g (0. 22^/U) C02 

-y h^i>zn^/— yU (450ml) ^f^^ili^fcT, i^AU. 

L5s^rp^^t^^^?^^-tt/c. ^^a-c-^scSLT^f^. tain 

fffi^^4^63g ^^^^^ hi?^v:7^^gf : C7 

C-200 ; Sgfftg : n— =ir-t^ >'/gt^^5"yU=50 
/I— 25/1— 8/1 (V/V)] LT9- (2-y h=ir->^h 
^v/) 7f5^vUT>^ h^ir>47. 6g ^^t^fefat^^^ct L-T 

^HNMR 6ppm (CDCI3) :3. 37 (3H, s, CH^ 0-) , 3. 53~ 
3.57 (2H, t, CH3 0-ai^O-) , 3. 73--3. 77 (2K, t, CH3 0- 
CH2 a-) , 5. 55 (2H, s, ArCHa Q-) , 7. 43—7. 56 
(4H, m. 2-H. 3-H, 6-H, 7-H) , 7. 99 (2H, d, J-9H 

z, 4-H, 5-H) , 8.42 (2IL d,J=9Hz,^#S 1-11,8 40 

Hi) , 8.44 (IH, s, 10-M) , 

I R (Neat) v cm"' : 1130, 

[ 0 1 8 5 ] #%fyi]l 0 Ttfy :r. y ^^-iy^ 

^ tert-y^/u/p-c: Kd ^ i>;7.^ uv) co-g^/j^ 
±fS#%f?'l 1 *7)(2)-Cll}btLfc^y (p-t Ko.V>y.5^ 
l^V) 4.0g(^^y^cr /Ug^gg tert-y^'-zU 3. 0 g RXI 
M7i<.l^mt^ V 9^ 2.Sg^T-t: h^/ 35ml(re-?^$ir. 

^7K 1000ml t^^iCT^A, dlW^-tr. rpHiip^H ^frSlOi. 7K 

Mf^m^LXTf.V (p-t::-:=i/UV^ / ^^v-i^g^ tert 50 



#BS^8 - 1 2 3 0 3 2 

50 

-y^/U/p-e Kn:3eix^.^uv) 5.2g^&fe|&*e"B 
^ L-C^#7t, Wrh^fzTf^ V -^-(Dp-y y ter 

000 (GPCfe : ^y ;^5^U>'^^g) , 

[ 0 1 8 6 ] 1 1 Ttfy (p-l-^ S^v^^ hz^rv- 

( l)p-tert-y h :2ri>'^f^ L/>^ 28. 2g (0. 16-^/U) ^1/ 
:7-raz^hy/U3. Ig (0. 04^y^) ^Mt^m(D2, 2' ~T 
y't-'^^ (2-y f^yU-^^D t°:^V®?y 5^yu) cOi^iST, hvu 
^^-^^'il^. ^^^-ScT90t:T'2^PBlS'g^^/^:;$-ttfCo 

\yi^/y'^^=^ V y yu) 2i.3g^afe^5^a^Bt L-c^# 

[0 18 7] (2)±iG( l)T-^#fc7Ky (p-tert-:7' h ^ 
iyx^U'^-/:7^n:^ h y yu) 20. Og ^^l^T#%0il 

l^o(2)<^:f^«i::brS;^:^^m^M^^^T^.\ ^y (p- 

t Knz :^'>;^:^ UV/y^-^a;^ h y /U) 10, 6g ^Sfe 
*&^9^0i: bT^#7to a»^i^^i-T-m^ 10000 (GPC 
ft : ;J^y ;^^L/>';^v:i) , 

[ 0 1 8 8 ] (3) JifS(2)T'^#rc^y (p-t Kd=^'>^. 
"J-Xyly/y^^zz. Y y /^) 9. Og^l/^^/Ub:"— /ix^— 
3. 0 g ^ffl V 1 (t:) ( 3 ) <h f^^fc UT^/J;;^ 

W^^^^tT»/\ ^y kp-\-:^V^iy^V^'^y^^\yl^ 
/p-ir KDar>-^5^U>^/:7-v'a::^ h y /U) 8. 8g 
fe^7fea^<h LT?#fCo #^tLf^7tf y-^ — (7:)p-l-zr. h^-> 
^ h=^'>^^l/^^^{lL,Jrp-t Kn^v/;7.5^u>'^{ico^ 

T-ft^ nOOO (GPCft : ^y;^^U^-;g£i) , 
(0 1 8 9] #%0ill 2 ;t^y (p-l-y h^C/:n hd(p.> 

±f2#%^J 1 cr)(2)T^#fc7tf y (p-t Kcr^'>X5^U 
» 4. Og^I/y v'/U 4. 0g^^l^-C# 

%^]icD(3)i:i5]ii{::ux^;j:;^w^$^Lii^fTi\ ^y 

(p-l-y h^i/^ U^-Zp-t: Ka=^C/^^U 

» 5.3g ^&fe3|?^^B^B<b LT^#7to ^#6ti7t;Ky-^- 

^i^i^mtL(Dmi^^^\^^wmm'^i}-hn^'^2 sr-^o 

T^Co fflffl^i^/^^ffi^ 10000 (GPCft : TKy ^^ixv 

[0 1 9 0] #%'0tl 13 iM- h y y'/Uxj-n y ^/^/U-t^ 
— /U:^-\^->- h:^ '>^ n [2.2,1] --^ h -5-^ >'-2, 3 

h y :7/U;^n y ^ >';7^/U7^>^$^7K4^ 6. 5 g (23 ^ y ^ 

/L-) f7:)J^fty f^uv (20ml) mm^ o''Ciz;f^&i.^ zih 

i-N-t Ka^'>- t-'i/^ □ [2,2.1 ] —^Zf b~S-=r,i^ 

-2, s-v-Vj/u-Ttf^cy-r ^ K 3. 6g (20 ^: y -^eyu) >ey 

L6gC0l^ft:P^^-U> (10ml) O — S'CT- 



(27) 



nm^^S- 1 2 3 0 3 2 
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52 



m (20mix3) , mymim-r h V ^j^^r^^m. ^/k^^x-m 

yj-a ^ t--C/>5r □ [2,2, l] 

h-5-ii:.>-2,3-v>;t;/U7^^=3^->-f ^ K 6. 1 g SrSfeff 
'^^s t LT^#fc. rap. 89~90t:o 

MiNMR 6ppm (CDCI3) : 1. 52 (lH,d.J=9H2) , 1.79 (1 
H, d,J=9Hz) ,3.36 (2H. s) . 3.48 (2H, s) , 6.16 (2H, 

S) o 

I R (KBrm) vcm"" : 1757 (C=0) ,1159 (SO2) . 10 
[0191] 1 4 ^yU:7niz^yU';=i/U'7t^- r> 

(20nil) c:tt{::io°CJb^TT- h y T^/UTfD 7^ 

y (p-l-31 h^'>^ UV/p-fc: KD^r*>;^5^ U^/ 

p-tert-:/ h^i/;^^^!^^) [SgitW3co;jf y -^"-] 

[0 19 3] ±fScouv^;^ hW5F4^3*ft:^o£® (iyy n 
) ±i:i^^[El^^^L. 90°C. 90fJ;myt^^y h 

^u- sr'^y-<— ^ LT 1. m^/5:cDUv?^. 

^^^#7to 7jfeV^T'n>'^^ hl^T^^^ C-'^^' K^<;^:7^y^ 
100°C, 90f};m^-^y h-ri— hX^Ttf;^ S-<"i:^ LTCo ^ 



=i=>'^./U7f;>'^>5^/U 3. 28g (20^y^/u) SrSSTL. 

2B#ppim4^iit7S$-^7to Sij^ffi^;^£n?g/n — .^i^v 

(75ml) 4^{wiiAL. m\h^H^^M. n ^^^l^^^. 

^m^l^Xm^^n 5.35g$:^#7to ^Ct^^Xffis^^iso-V'n 

' h y :7/^7^a h 4. 8 g ^ &feSg>i-:y: 

B^s t LT^#/Co mp. 106. 0—107. 2°C<, HiNMR $ ppm 

(CDCI3) :3. 00 (6H, s, CH^ X2) , 7.32 (2H. t, J=7H 
z) ,7.42 (IH, t,J=7Hz) .7.68 (2H, d. J=7Hz) , 
IR (KBrIt) vcm-':3023, 2947, 1451, 1426, 125 
4, 1228, 1154o 



5. Og 
0. 3g 
19. 7 g 

20 "Xfot?, p-1-^ h^i/^^U->'WlL{l^<i^ 

[0 19 4] mmm2 Tt^mmy^-^fj^^^^ h uv^^. 



j^y (p-i-^ h^'>^ h^->;7,5^ u:^//p-t: Kn ^C/;^.^^ i/^^) 

[§S5t0iJ2(D7Ky 5.0g 

t^'x; (1, l->>^ ^yU^^yU>^./U';t^::^/U) i^T ^ ^ ^ 0. 3 g 

f L/>'^'y /U^y y ^^y^^^^^^T'-t^.^^- |, 14. 7g 
[0 1 9 5] [HI ^ffl^/^T±fSl/v^>^ hW^^^-^^^LTc 

t^>^^^ hUn2^\B]mm^l.. 90°C. 90#rBl;^:y h^L/ 

m^ntz (1^1 a) , ijfcf^248. 4 nra(7?K r F^=^C/^ U- 

y-' (NA 0.50) 7fe3 4 ^:frbT51K&tifr|g7fe 

LZ-c (1^1 b) , -t:LT100°C. 90&ful7^:y S 
X7jf;7. [.^-^^g^ T/^:^;y^f^^ (2.38%7^hv^^ 

[0 19 6] ^Tt, hW4'^>^l^Tir?7t/if^b/JD 

^ ^ f L ^ rijj L 7t /i^ 8 m mm§ l r ^ o. 22 m co ^ 



40 



[0 19 7] ^7t. hm4^rfflv^7h^^. m2 

{z^-rm\::'^ 1^ y ::^t y^^^ 1^0.25 ^ miga^F-efco 

X. T'>'^";^7v^X^7l£ LTt^-g-. 0. 30/xm^^> 
r>'K y^^—y^iZMl.. ±0. 8m migff^t^co^^it:;)^/^ 

[01 98] iEfZ^Uv^^ hUm-tmmLX23''CX' 1 y 
W^. f^g57feflX0.22A^m^-r> T>'K ^.-<";^CO;t^'v>' 



[0199] 3-16 

[0 2 0 0] 
['^1] 
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3 


(p-l-xK^->xh4^>'X5^l/>/p^b Ko^i/X5^U'>/ 
p-^5^;l'7l5^l^» \m^m\<^it-^)^—^ 5.0g 

y n tf > 5^ U n j ^ r-jUT-k-T^— h 14. 4 g 


wl 
4 


U>/p-tert-:r [S[ig^4 (Dsf U v-] 5, 0 g 
T'p fcf > 5^ U zi — y :^ "S^i^zsL—^yvy^rr— h 14. 4 g 


:^ 

5 


tX CI, l-v>^jUX5^;uXJU3fx-^;W >^TV>^^^> 0.6g 

:r n e 1/ > ^ U n — / 5^;ux— ^'Jl/Tir^^— h 14. 4 g 


6 


a>-l-^>>?;P:t^>^-i->c?;i/Xh=¥^>-x^l/>/p-t Ho4^5^ 
l->?T\/-l-><^;PXJP3fcx;P-4-:7:iiX;P>^5'>-2-^> 0.7g 

h^->:rntf:t>^p^5^;u 17. 3 g 


* * im2] 

m. 2 


IS 

«y 

7 


#U (p-l-xK4^v'Xh^v'X^l/>/p-t: KD^i>X5^U>/ 

p- ter t-:/ h^v'X^ 1/ » 5, 0 g 

9- v^:7 i/-lO-:7:n:^> h n > [##^J 5 (D9mwmM\ 0, 1 g 
r?'nifP'>i^llii —)]^=^ J :^ ^;i'X— h 14. 4 g 


m 

8 


3pU (p-l-xh4^>'Xh^>'X^l^>/p^t: Ka=^>'X5^l/>/ 

5.0g 

1-i^T i/-i-s>'^ o^^>^;px;^*x;i.-3, 3-v^^;u-2-:/^ y > 

0.7g 

l-S^TV-2-5^h^n> [#5^«^J6C0S^n®®iRSlI] O.lg 
aS!x^;u 17. 2 g 


IS 

m 

9 


(p-1-^ h4^>'-l-^5^;Uxh:^>'X5^1/>/p-b: Kn^S^ 
X5^I/>/p-tert-:/h=^^5^X5^U» 5.0g 

tfx (s/^D^4^'>;vx;U4^x;i.) i^tV:^^> o.7g 
2-5^7- h ^ D > [##^J 7 CD«n«SK4X»l] 0. 1 g 
:/n tr 1/ > ^ U n / :^ 5^;i/x— 7^;i/Tii^— ^ 14. 2 g 



[0 2 0 2 ] 



1^3] 
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(29) 



^m^S~ 12 3 0 3 2 
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[0 2 0 3] 



m 

10 



12 



14 



3}^fJ (p-1-^ h4^>'Xh^>'X^l/>/p-t: Hd^->x?1/>/ 



P-^ 5,0g 
3-^ h:^-->7^Dt!:*->K;*5^;l' 17.4g 



3}^g (p-l-Xh^^v'Xh+v'X^l/^/p^bKD^S-X^l/^/ 
p-tert-':/ K4^£^X^I/» 5. 0 g 

tfX (>'i7n^4^>';l/x;l/il^x;i/) zyTV;<^> 0.7g 

9 cr)«51^29®iK^J] 0, 1 g 
y D e 1^ > U n — y ^ ^;i/x— t-;i^T -fe-T"— h 14. 2 g 



3pU (p-l-Xh=^^Sxxh:^^->X5^l^>/p-t:Hn^>'X5^]/>/ 
X^^l/^) 5,0g 

^>?Tv/-io-:73::^>hD> aig 
^Kx5^;i. 17. 3 g 



^ 4 



:}^'J (p-l-xh4^->xh4^->X5'L/>/p-t:Ha^f>x^l/>/ 
p--?t5^;UX5^l/» 5,0g 
tfx (i,i->?><5^;px5^;vxjt'*x;w i?Ti/;?c^> o.6g 

^ (2->( h^i^X ;<^;l'T>h^-k> O.lg 

:/p tf > U 3 — y ;^ ^;ux— ^;^7-fe-r— h 14. 3 g 



(p-l-xh^>'Xh^>^x5'l/>/p^t: Hn4^$/x^l^>/ 
P- 1 er t-:/ h ^ '>X5^ 1/ » 
tfx ('>^D^=^^wi/x;i^:if^x;^) z^y'/:A^> 



5,0g 
0.7g 
O.lg 
14.2g 



(p-l-;< h4^S^-l->C5=-;^xh4^->X?lx>/ 

p-h HD4^e>'X^]/>/p-tert-:/h^>'X5"l/» 5.0g 

i-5/TV^-i-y5^;i/x;i/*x;i/-4-r7nix;i.:/^>-2-::*-> o,6g 

1 4 og^^^m] 0. 1 g 

9-(2-^ h^->xh^>')^5^;PT>h^-fe> o.lg 



(30) 
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& iff 
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3 5 


0.24 
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10 


1 7 


0.24 


0.24 
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A id- 
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0.24 


0.24 
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A Iff 
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0. 22 
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& iff 


13 
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0.22 
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0.22 


0.22 


0. 22 




& iff 


15 


3 5 


0.22 


0-22 


0. 22 






16 


1 6 


0.24 


0.24 


0. 24 




a iff 



[0 2 0 6] ^Sf}^hmhi^^^J:in<^mm3'-l ecofpl 
— ^) S^rs^Sig Lr t>0. 22— 0. 24/i m^-r V T 

p-tert-:/ i^>^) 
1,2. 3- hy;^- ( h y ^ ^ V^wU/J^ — /u^^v') -O-tf^^ 

[0 2 0 8] itScoUv^;^ hWW^ffli^^T. ^*£f^ij 2 

[0 2 0 9] 3^. vm^^m-xn%t^hmm 
•^gSft:^il'j^ L7c7)^ 8 fi#rai^i§ L-r bO. 22 m V > 

[0 2 10] 3^. h^m^fflt^Tt:^'^. -v';^. ^ 

y y ^ {ia 25^ miSfi:^tt;-^o7to — 

i :: >rt L T + O. 8 ^ m i£?f^ #t co f b < +5^^ "7 ^ - 



t.0. 25m miSSi^^T^^ofc, Mi:i^iS^J 3-16 (Di^h. 

[0 2 0 7] mmmi i Tm<Du^t-h^^-7 v 



5. Og 
0. 3g 

0- 03 g 
19. 67 g 

[021 1 ] ;j^L-v>';^ \-WPc^^X^^<^ — i^\'x^o:>m^ 

I^§:SLT23°CT1 >r^fL^^^l^L/^:^^. JitSf^1^i::UT^< 
^ — :/ff^/S:L7^cJS^, f^^^STO. 22 m m v-Y TV 

[0212] mmm i s - 2 9 

[0213] 
[^6] 
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5,5k 


M 




0,3g 


io 








0, 05 g 






19. 17 g 




#U (p-1-^ h^v'Xh^vX^l/^/p-b Ha4-v'X5'P>/ 


m 


p-tert->^h^'>X5^I/» 


5.0g 


m 


tfy^ (i,i-s^;;*^;px5^;i/;^;^3l.x;w vTi/>^5^> 


0.3g 


19 


2, 2' , 4, 4' -5^ h ^ ( h U :7;P:t n ;pt 5^ >X>?J/:t:x;i/:^'^i^) 








0. 05 g 






19. 67 g 


5^ 


(p-1-^ h^^^v'-l-^^^^Px h^v:^5^l/>/p^t Fn4^-> 


jS 




5,0g 




l->^TV'-l-;<^;PX;U*:x;P-4->':rX;P!/^^>-2-^> 


D.3g 


20 


1, 2, 3- h U X (2, 2, 2- h U yji^^ttij::^ >7.)]^4^-j\,^^zy'> 








0. 05 g 




9- (2->c N^s^xh^s^) ^5^;i'T>h^-fe> 


O.lg 






14, 57 g 


^ 7 




(D-l-xh^i>xh^i>X^I/>/i>-t:Hi=i^i^X^l/> 








5,0g 




tfX ai->?;^5';i/X5^;l/X>FP3f:^;W i?7^y>c^> 


O.Sg 


21 










0. 02 g 




y n e >^ y n — / ^ 5^;i'X— h 


14. 68 g 




3pU (p^l-xh^v'Xh4^vX^I/>/p-b Ha^z/X5^l/>/p-5^h 


m 




5,0g 




tfx ai-s?^5';i^x5^;i/x;U3f:-;w i?yv^;<:$^> 


0,3g 


22 


2, 3,4- h U X (2, 5->?^ njl/^>if >x;L'3}^XjP^:^^>') 








0. 02 g 




aKx^;u 


14. 65 g 


51 


3j?U (p-l-X^=^^^XK=^-v;;^5^l/>/p-t: Hn:^^>-X5^U> 




IS 


p-tert-::^ h=^i^:^)l^:=:jV:t=¥zy:K^ly» 








5.0g 


23 


tfx (v-i^n^^vii/x;!^*-;!/) z^T'/y^^y 


0.3g 




h'J:7:i:x;i/x;i/*;xr>A - h U :7;i/:tD>^5^>x>iP4^:^^— h 








0. 02 g 






14.65g 



[0215] 



50 [^8] 
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61 62 
S 8 





(p-l->t h^v-x h4^>'X^I/>/p-t: KD4^>^X5^l^>/p-t: 






] 5.0g 


m 




0.3g 


24 


2, 3, 4- h U X (2, 5->?i7 n;u->;>-tf >xJl^*:x;P:*-=^^s^) 








0. 03 g 




:r n e > ^ U n — y ^ ^;Px-5^;i/T h 


14. 7g 




3pfJ (p-l-x K4^zxXh^5>X5^I/>/p-t Kd^v'X^^>/ 


m 




5.0g 


m 




O.Sg 


25 


V 'J :7a:x;kx;i/*:x^A - h »J Z7;Uzta^^>7s)V:i^^— h 


0. 03 g 




:/u\fU>ifV ^5^;i.x— T^il/Tir-T— h 


14. 7g 
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